Introduction: Acute viral bronchiolitis (AB) is one of the most common respiratory diseases in infants. However, diagnostic criteria for AB are heterogeneous and not very well known. Objective: To identify the diagnostic criteria for AB used by experts and clinical paediatricians in Spain. Methods: Delphi study with Spanish AB experts, looking for the points of agreement about AB diagnosis. A subsequent cross-sectional study was conducted by means of an online questionnaire addressed to all Spanish paediatricians, reached through electronic mail messages sent by nine paediatric scientific societies. Descriptive and factorial analyses were carried out, looking for any association of diagnostic criteria with demographic or geographic variables, or with paediatric subspecialty. Results: Agreement was reached by 40 experts in many issues (first episode of respiratory distress and high respiratory frequency, diagnosis in any season of the year, and usefulness of virus identification in making diagnosis), but opposite views were maintained on key characteristics
Introduction
Acute bronchiolitis (BA) is a disease of the lower respiratory tract caused by viral infection, especially by respiratory syncytial virus (VRS), that predominantly affects infants and exhibits a seasonal pattern. 1 It is the leading reason for hospital admission in children aged less than 2 years worldwide, with an annual rate of hospitalisation of approximately 25 per 1000 children aged less than 2 years in Spain. 2 Although its clinical picture has been known for a long time, it was in 1940 that the term ''bronchiolitis'' was first introduced to refer to it. 3 This term has become the standard name for the disease. In 1967, the National Library of Medicine of the United States included bronchiolitis as a MeSH descriptor (bronchiolitis, viral).
The term bronchiolitis is currently used worldwide in hundreds of thousands of diagnoses each year, and yet there are still problems about its definition. 4 There are no universally accepted diagnostic criteria, so that the same clinical picture may be diagnosed as AB or given a different label: infant asthma, bronchopneumonia, episode of wheezing or bronchitis, possibly accompanied by any of several qualifiers (spasmodic, asthmatic, catarrhal, etc.). Some authors have even questioned its being a distinct entity. 5 Various scientific societies, quality assessment agencies and individual experts have developed criteria for the clinical diagnosis of AB, which differ on significant aspects. 4 The case definitions and inclusion criteria used in clinical trials of AB are also heterogeneous, and many studies have considered eligible any infants with ''signs and symptoms consistent with bronchiolitis'', with the authors simply stating that they applied one or other ''widely accepted'' definition of AB. 6, 7 There are also inconsistencies in clinical practice. The criteria used to diagnose AB vary, and the diagnostic label assigned to a patient with manifestations of AB determines the approach to treatment. 8 Recent guidelines have established that there is no effective pharmacological treatment for AB, 9, 10 but clinicians do not adhere to the treatment recommendations given in current guidelines. 11 This may be due to the discrepancies that exist between different guidelines, 12 but also to differences in opinion about what is or is not AB. 13---15 Similarly, the heterogeneity in diagnostic criteria generates disagreement in regard to the assessment of the long-term prognosis. 16 The evidence on the criteria used to diagnose AB in clinical practice is scarce. A study conducted in Portugal found substantial variability in the applied criteria both in general physicians and in paediatricians. 17 In Spain, the AB guideline published in 2007 by the Ministry of Health did not include a case definition, 18 and published Spanish studies usually cite one of the most common definitions in the international literature. It is not known whether Spanish paediatricians use consistent criteria to diagnose AB.
The aim of our study was to find out which criteria paediatricians in Spain use to diagnose AB, including both experts on the subject and the collective of paediatricians that manage children with AB, and to analyse possible contributors to variability.
Methods
We conducted 2 consecutive studies. In the first study, we assessed whether there was agreement between Spanish experts on the diagnostic criteria for AB using the Delphi method. 19 The second one was a cross-sectional survey of clinical paediatricians carried out by means of an online questionnaire that explored their opinions regarding the diagnosis of AB. Appendix B (available in the online version of this article) provides detailed information on the methodology used.
Delphi procedure (expert consensus)
1) We searched the literature for consensus documents, clinical practice guidelines and systematic reviews that proposed diagnostic criteria, case definitions or standardised descriptions of AB (Appendix B, Table S1 ). Based on the identified sources, we developed a questionnaire to begin the Delphi procedure. 2) Gathering the panel of experts. We established an explicit definition of expert (Appendix B, Table S2 ), and strove to obtain a group that was sufficiently representative of both the paediatric subspecialties associated with AB and the different Spanish regions. 3) Delphi process. We submitted the questionnaire to the experts (Appendix B, Table S3 ), which included items with dichotomous answers (yes/no), multiple-choice answers and answers on a 1---10 scale to rate the importance of specific clinical characteristics in the diagnosis. We held successive rounds in which the initial responses were processed, feedback provided to participants along with a summary of the opinions of all participating experts, and new items proposed by participants added to the questionnaire. To this end, we had established criteria to define consensus and to bring the process to an end, which can be found in Appendix B. 4) Analysis. We made a descriptive analysis of the responses, identifying items in which consensus was reached based on the pre-established criteria.
Cross-sectional study. Opinion of clinical paediatricians 1) Development of questionnaire. We developed a questionnaire similar to the one used in the Delphi procedure, summarising it to include the key aspects of the latter (Appendix B, Table S4 ). 2) Administration of the questionnaire. With the help of the Asociación Española de Pediatría (Spanish Association of Pediatrics, AEP) and several other Spanish paediatrics societies (Appendix B, Table S5 ), we informed all their members of the project by electronic mail, inviting them to participate in an online survey and offering as an enticement entry in a draw for winning a free registration to an AEP congress. 3) Sample size. We calculated the sample size based on the estimation that the population of paediatricians in Spain is of approximately 10 000. We assumed the case of maximum uncertainty, and estimated a necessary sample size of 965 for a level of confidence of 95% and a precision of 3% (see Appendix B for details). 4) Analysis. We performed a descriptive analysis of the questionnaire items and assessed the association between the answers and demographic variables such as age, sex, place of residence and main professional activity (subspecialty) by means of the 2 test, Mann---Whitney U test and Spearman correlation coefficient. Applying predefined criteria (Appendix B, Table S6 ), we identified the answers that were consistent with 2 of the most widely used definitions of AB (McConnochie, 20 NICE 10 ) and with the expert consensus reached in the preceding Delphi process. We analysed whether the variables under study could be reduced to a smaller number of criteria by means of factor analysis (Appendix B). Subsequently, for each identified factor, we analysed whether there were differences in the factor scores based on the aforementioned demographic variables using the Kruskal-Wallis test and the Spearman correlation coefficient. We defined statistical significance as a P-value of less than .05.
The study was approved by the Research Ethics Committee of the health district of the principal investigator.
Results

Delphi procedure ---expert consensus
We identified 66 experts. We were unable to get in touch with 8 of them, and 40 responded to the invitation to participate. The panel represented a wide variety paediatric subspecialties and geographical areas (Appendix B, Table  S7 ).
The Delphi process was completed in 2 rounds. Between the first and second rounds, there were changes in only 3 items: one in which there was consensus from the first round (adenovirus as a causative agent), one in which consensus was reached in the second round (diagnosis in any season), and another item (age limit for diagnosis) in which the change was an increased polarisation of opinion (12 months or 24 months). Table 1 variables for which a consensus was reached, and Appendix B offers the full results (Appendix B, Table S8 ). The expert consensus can be thus summarised: AB is defined as a first episode of respiratory distress with increased respiratory rate, in any season of the year, and identification of the causative virus is helpful for diagnosis. The viruses considered potential aetiological agents of AB are RSV, rhinovirus, influenza, metapneumovirus, bocavirus, parainfluenza, coronavirus and adenovirus; the panel did not consider Mycoplasma a causative agent of AB.
presents the
Online survey
The AEP sent the invitation to participate to 8869 valid electronic mail addresses. We received 1297 responses ( Table 2 ). There were participants from every autonomous community and city in Spain and all paediatric subspecialties related to AB. Table 3 summarises the answers given in the questionnaire. There was little agreement with the McConnochie criteria, the NICE criteria or the expert consensus obtained through the Delphi process. Agreement with these standards was not associated with subspecialty, age, sex or place of residence.
We found significant differences based on subspecialty (Table 4 ), but the following three opinions dominated in all subspecialties: single episode, diagnosis possible any season of the year, and maximum age limit of 24 months for diagnosis. Intensive medicine specialists were the physicians that most frequently considered 12 months the age limit for diagnosis, followed by neonatologists and general paediatricians employed in hospitals. When it came to the importance of specific signs or symptoms for diagnosis (Table 4) , those rated most relevant were respiratory distress, increased respiratory rate (especially by resident physicians, neonatologists and intensivists) and crackles. The physicians that considered cough and wheezing important most frequently were primary care paediatricians.
The opinions of respondents were also associated with their age (Appendix B, Table S9 ). The only significant differences between autonomous communities/cities concerned the proportion of clinicians that considered crackles or wheezing important for diagnosis (P = .035 and P < .001, respectively) and the proportion that considered that AB could be diagnosed in any season (P = .043). Male respondents were more likely to consider diagnosis in patients with more than one episode acceptable (P = .002) and the identification of the virus important for diagnosis (P = .034), with no other significant differences based on sex. We analysed the correlation between the scores for each sign/symptom (Appendix B, Table S10 ). We only found a strong correlation between respiratory distress and increased respiratory rate (r = 0.768).
An explanation on the method used to develop the factorial model can be found in Appendix B, and Table 5 presents the results of factor analysis. We identified 3 factors: dyspnoea, coryza and auscultation. It was not possible to include maximum age for diagnosis, number of episodes, seasonality and identification of the virus in any of those factors.
We found significant differences in the factor scores for ''dyspnoea'' (P < .001) and ''coryza'' (P = .005) based on subspecialty (Fig. 1 ). The factor score was higher for ''dyspnoea'' in medical residents, neonatologists and intensivists, while ''coryza'' had a higher factor score in primary care paediatricians and general paediatricians at the hospital level. We found no differences between subspecialties in the auscultation factor (P = .231).
We found no significant differences in any of the identified factors between geographical regions, except in dyspnoea, where the P-value was at the threshold of significance (P = .049) and we found no differences based on sex. Age was weakly although significantly correlated with all 3 factor scores: dyspnoea (r = −0.144; P < .001), coryza (r = 0.084; P = .002) and auscultation (r = −0.077; P = .005).
Discussion
Main findings. The criteria used to diagnose AB in Spain are heterogeneous. Among experts, there is consensus on a minimum of criteria that does not extend to aspects as relevant as the age limit for diagnosis. Clinical paediatricians do not frequently use standardised criteria, but most consider that the diagnosis should be restricted to first episodes and to the first 24 months of life. The importance given to different signs or symptoms varied depending on the type of professional activity. Hospital specialists, such as intensivists or neonatologists, underscored the relevance of dyspnoea, while coryza in AB was mainly taken into consideration by primary care paediatricians. We also found moderate differences based on the age of respondents. However, our data suggest that geographical factors do not contribute to the heterogeneity of the diagnostic criteria.
Interpretation. Over 40 years ago, McIntosh stated, in regard to bronchiolitis, that ''Clinicians who care for small children all know what this means''. 21 This certainty seems to now be faltering, assuming it ever existed. The criteria used for diagnosis differ between countries (for instance, between the United States and northern Europe) and between the physicians in charge of these patients. 17 It is known that the treatment approach chosen in children with manifestations of AB is associated with the diagnostic ''label'' assigned to the case, 8 and some authors have even argued that the alleged ineffectiveness of pharmacotherapy in AB is due to an inadequate definition of AB. 5 In the Delphi process, the most significant disagreement between the experts concerned the age limit for diagnosis. Rather than increasing agreement, the second round further polarised the positions of the experts (split between 12 and 24 months). The same division has been observed in the United Kingdom. 22 This is alarming, as age is the most influential factor in giving a patient with compatible signs and symptoms a diagnosis of AB. 8 All widely used definitions limit the diagnosis of AB to infants, and several establish an upper limit of 24 months, 9, 20, 23 which was the age limit that two-thirds of the Spanish paediatricians surveyed in our study agreed with. There are other definitions, however, that propose a limit of 12 months, 21,24---27 and some highlight that most cases of AB occur in infants aged less than 6 months. 14, 28, 29 Definitions proposed by Scandinavian authors tend to have a lower age limit. 29---31 Among the scarce evidence that may contribute to resolve this issue, we ought to highlight a Spanish community-based study of incident cases that identified a specific wheezing pattern consisting of a single episode typically occurring before age 13 months, with the incidence peak at 7 months. 32 On the other hand, both experts and clinical paediatricians agreed that AB is a term that should only be applied to a first episode. McConnochie 20 was the first to include this criterion in his definition of AB in 1983. Several clinical guidelines currently include it in their definitions. 25---27,29 Others simply warn that recurrent episodes call for the exploration of other diagnoses, such as asthma or ''viralinduced wheeze''. 10 Many clinical trials include only infants with a first episode to forestall potential questioning of their inclusion criteria. 5 It is also worth commenting on the agreement found in Spain that AB may be diagnosed any time of the year, despite the fact that children admitted during the winter epidemic season have distinct characteristics: they are more likely to be infected by RSV, have more severe presentations, are more likely to have a history of tobacco exposure during intrauterine life, are less likely to have a family history of asthma and lower plasma eosinophil counts. 33 Some definitions do include the season of presentation among the criteria that are important for diagnosis. 6, 25, 34 In the online survey, we identified 3 factors associated with the clinical manifestations of AB that we labelled dyspnoea, coryza and auscultation. Of all 3, dyspnoea is the one that explains the largest proportion of the variance in diagnosis. These factors had unequal weights in clinicians of different subspecialties. We believe that these differences are partly due to overall differences in the severity of the AB cases managed in each health care setting.
Maybe the most surpraising finding in our study is the agreement on considering AB a distinct disease, which stands in contrast to the scarce agreement on what its characteristic features are. In recent years, the conceptualization of respiratory tract diseases has been changing, as their pathophysiology is broken down into components and researchers seek to identify phenotypes and endotypes that may respond differently to treatment. 35 Acute bronchiolitis has also been subject to this process. Several severe AB phenotypes have already been identified, and research in this field continues to grow. 36 Thus, some of the current evidence suggests that AB due to rhinovirus has specific clinical and epidemiological characteristics 37 as well as a different long-term prognosis in relation to atopic asthma. 38, 39 A viral aetiology is emphasised in descriptions of AB or specifically included in the definitions of disease proposed by some guidelines, 6,9,25---27,34 and many clinical trials only enrol children with infection by RSV. 7 Guidelines do not recommend routine testing for identification of the causative agent. It is possible that detection of RSV would make clinicians lean towards a diagnosis of AB and treatment in adherence to current guidelines, but the benefits of this approach are not actually clear. 40 In our panel of Spanish experts there was consensus that viral identification was useful in the diagnosis of AB, but clinical paediatricians did not agree with this opinion.
Our results can be compared with those of a recent study conducted in Portugal. 17 In the latter, only 32% of paediatricians applied the ''first episode only'' criterion, and 76% set the age limit at 24 months. Portuguese paediatricians considered those 2 aspects less important for diagnosis compared to general physicians, which were also surveyed in the study.
Limitations. The Delphi method can be applied in different ways. We followed international recommendations 19 for the selection of experts and in establishing criteria to stop the process and to define the presence of a consensus. As is the case of any form of expert opinion, the results of the consensus process are not based on rigorous evidence, which is a limitation shared by all the diagnostic criteria for AB proposed to date. The online survey methodology entails an inherent participation bias, which is reflected by the fact that nearly 94% of respondents reported frequently managing children with AB. This bias, however, is of little relevance, as the target population of the study was precisely paediatricians that manage children with AB in Spain. We expected participation to be lower among paediatricians who were less interested in this disease, which is why we offered the incentive of the draw for a congress registration, although there is no way of knowing what effect this measure had, if any. The method used for recruitment was flawed, given the gaps that may exist in the databases of the collaborating scientific societies and that some paediatricians may not check their electronic mail often. Although it would be difficult to assess how representative the sample was, we think it is important to consider that there were participants from all autonomous communities and from all subspecialties involved in the management of children with AB. On the other hand, the answers given in the survey may not provide an accurate reflection of real-world clinical practice, and investigation of actual practices was not within the scope of our study.
Conclusion
The criteria applied by Spanish paediatricians to diagnose AB are heterogeneous, differ between experts and clinicians, and vary according to factors such as paediatric subspecialty. There is no question that this can surely hinder adherence to the recommendations of clinical practice guidelines. Initiatives have been launched, such as the one by the European Respiratory Society (https:// taskforces.ersnet.org/item/standardizing-definitions-andoutcome-measures-in-acute-bronchiolitis), to attempt to standardise the diagnosis of AB, but we ought to wonder whether the resulting standard would not be just as arbitrary and flawed as previous definitions. In our opinion, it would be more fruitful to direct our efforts to deepen our understanding of the heterogeneity of AB and other respiratory diseases and to apply diagnostic labels fitting clearly differentiated and easily identifiable endotypes.
